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f o r  t he  per iod  1 December 1964 through 28 February 1963 

Supported by Contract  R-l3-Og-O3O-Ol7 with t h e  Nat iona l  Aeronautics 
and Space Adminis t ra t ion 

by 
Lloyd A. J e f f r e s s  and Charles  S .  Watson 

S t a t u s  of Proposed Problems 

A. Problem 1. Receiver Operating - C h a r a c t e r i s t i c s  f o r  Visua l  Detection 

Work on t h i s  problem i s  underway. The s t imulus be ing  employed i n  one 

of t h e  experiments i s  a s imulated A-scan on an osc i l l o scope .  

t he  s i g n a l  appear a s  y-axis  d e f l e c t i o n s  on the  scan. The noise  i s  continuous 

ac ross  the  scope, and t h e  s igna l ,  which i s  e i t h e r  p re sen t  or absent with an 

- a p r i o r i  p r o b a b i l i t y  of 0.7, occupies a designated space near  t he  cen te r  of t he  

screen .  

h i s  degree of  c e r t a i n t y  t h a t  a s igna l  was present  during t h e  scan. 

of s igna l - to-noise  r a t i o s  have been employed and ROC curves determined. 

underlying p r o b a b i l i t y  d e n s i t y  func t ions  appear t o  be d i f f e r e n t  from any so f a r  

encountered i n  d e t e c t i o n  experiments. The ROC curves show a decided asymmetry 

and a sharp bend when p l o t t e d  on normal-normal p r o b a b i l i t y  paper .  The bend i s  

much more pronounced than t h a t  encountered with aud i to ry  d a t a .  

problem i s  cont inuing.  

Both the  noise  and 

The s u b j e c t ' s  t a s k  i s  t o  i n d i c a t e  by means of t he  r a t ing - sca l e  device 

A v a r i e t y  

The 

Work on the  

A r e l a t e d  s tudy  i s  being instrumented i n  the  neurophysiological  

l a b o r a t o r y  of t h e  Department of  Psychology. 

b r i g h t n e s s  increments and decrements i n  a v i s u a l  d i s p l a y  f o r  va r ious  adapta t ion  

l e v e l s  f o r  t he  surrounding f i e l d .  

f i nd ings  with neurophysiological  d a t a  obta ined  from s ing le -un i t  responses from 

the  l a t e r a l  g e n i c u k t e d  I;odj; of  & i L i i d . s .  D r .  Jacobs, who i s  conducting t h i s  

phase o f  t h e  study, a l r eady  has considerable  d a t a  from the  LGN, gathered while 

he w a s  working a t  Indiana  Univers i ty .  This  work w i l l  be continued and 

extended t o  p a r a l l e l  t h e  psychophysical s tud ie s .  

It w i l l  involve the  de t ec t ion  of 

It i s  planned t o  c o r r e l a t e  t he  psychophysical 

. 
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B. Problem 2. S igna l  Detection as a Function of  Vigi lance 

Work on one phase of  t h i s  problem was r epor t ed  i n  t h e  l a s t  s t a t u s  

Work on another phase involving the  recording of galvanic  skin responses r e p o r t ,  

dur ing t h e  v i g i l a n c e  t r i a l s  i s  being instrumented. 

C .  Problem 3 .  Signa l  Duration and t h e  Width of  C r i t i c a l  Bands 

Work s p e c i f i c a l l y  on t h e  e f f e c t  of du ra t ion  i s  being de fe r r ed  as 

s t a t e d  i n  t h e  l as t  r e p o r t  u n t i l  more i s  l ea rned  about t h e  e f f e c t  upon de tec t ion  

o f  narrowing t h e  bandwidth of t h e  masking no i se ,  

showing t h a t  t h e  bandwidth employed by t h e  e a r s  i n  d e t e c t i n g  a monaural or 
d i o t i c  st imulus i s  considerably narrower than t h a t  employed i n  d e t e c t i n g  a 

s i g n a l  which has  been reversed i n  phase a t  one e a r  r e l a t i v e  t o  t h e  other ,  t h e  

s t imu lus  condi t ion commonly r e f e r r e d  t o  i n  the  l i t e r a t u r e  as NO SIT. The e f f e c t  

of band narrowing under t h e  two stimulus condi t ions i s  being studied, p r i o r  t o  

a t tempting t o  determine t h e  i n t e r a c t i o n  e f f e c t s  of  changing t h e  s i g n a l  du ra t ion  

as w e l l .  

Work a l r e a d y  completed i s  

D. Problem 4. 
Ex te rna l  Noise 

Detection of Minimal S igna l s  i n  t h e  Absence of  

Work on t h i s  problem has involved a s tudy of t h e  appropr i a t e  

psychophysical method t o  be employed, 

t h a t  i t  i s  poss ib l e  t o  employ, without s e r ious  i n t e r a c t i o n  e f f e c t s ,  a two- 

i n t e r v a l ,  forced-choice procedure using fou r  d i f f e r e n t  s i g n a l  l e v e l s  randomiy 

ordered.  This makes it p o s s i b l e  t o  obtain the  d e s i r e d  data with a considerable  

saving i n  t h e  time r equ i r ed  t o  complete t h e  f i n a l  study. 

This s tudy has been completed and shows 

E .  Problem 5 .  Detection by Multiple Observers 

A s  mentioned i n  e a r l i e r  r epor t s ,  data on t h i s  problem a r e  being 

ga the red  concurrent ly  with data f o r  o the r  problems where fou r  s u b j e c t s  a r e  
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employed a t  a t ime.  

observer" performs b e t t e r  than t h e  b e s t  of t h e  f o u r  being used during a s i t t i n g .  

The f i n d i n g s  continue t o  i n d i c a t e  t h a t  t h e  "mult iple  

F. Problem 6. Detection and ResDonse Latencv 

Co l l ec t ion  and a n a l y s i s  of data was completed during t h i s  pe r iod  f o r  

t h e  f i r s t  phase of t h e  react ion-t ime d e t e c t i o n  experiments. The r e s u l t s  

desc r ibe  t h e  minimal response per iods r equ i r ed  f o r  simple ( yes-no) responses 

when f a i n t  t o n a l  s i g n a l s  a r e  t o  be  de t ec t ed  i n  e. Gwssisii no i se  background. 

Drawing AS-65-5934 shows t h e  data for fou r  sub jec t s .  

involved shortening t h e  response i n t e r v a l  a f t e r  approximately each 2000 t r ia l s ,  

t h e s e  r e s u l t s  a r e  confounded with poss ib l e  l ea rned  e f f e c t s .  I n  p a r t i c u l a r ,  

we cannot desc r ibe  t h e  maximum performance f o r  t h e  800-msec response i n t e r v a i  

as optimal.  However, o t h e r  research has shown l e a r n i n g  t o  be e s s e n t i a l l y  

complete i n  similar d e t e c t i o n  t a s k s  a f t e r  a s i n g l e  lis-Lening se s s ion ;  e i g h t  

such se s s ions  were completed before  these  data were c o l l e c t e d .  It i s  c l e a r  

t h a t  as l i t t l e  as 800 msec may be a l l o t e d  i n  which t o  decide whether t h e  t o n a l  

s i g n a l  was p resen t  o r  not  and t o  perform a manipulative (key-pressing)  response, 

without s i g n i f i c a n t  decrement i n  de t ec t ion  l e v e l .  Some decay i n  d e t e c t i o n  

l e v e l  i s  found f o r  response i n t e r v a l s  of 600 and 400 msec, and observers  cannot 

make responses i n  as l i t t l e  as 250 msec without considera.ble s a c r i f i c e  i n  

performance. 

Since t h e  procedure 
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